[Reducing oxidative DNA damage by adding antioxidants in human semen samples undergoing cryopreservation procedure].
To evaluate the protective effects of oxidative DNA damage by adding antioxidants: ascorbate, catalase (CAT), and superoxide dismutase (SOD) in human semen samples undergoing cryopreservation procedure. Semen sample form 30 fertile men were mixed with modified cryoprotectant and divided into six groups according to the category and concentration of antioxidants: ascorbate 300 micromol/L, ascorbate 600 micromol/L, CAT 200 U/ml, CAT 400 U/ml, SOD 200 U/ml, and SOD 400 U/ml. Comet assay was conducted to measure the percentage of comet cells, and the nuclear DNA damaged parameters: tail DNA percentage (TD%) and Olive tail moment (OTM). Flow cytometry was used to detect the reactive oxidative species (ROS). The motility (a + b grade), viable recovery rate, nuclear DNA integrity and reactive oxidative species (ROS) of all groups were analyzed before and/or after freeze-thawing. (After cryopreservation, compared with the control group, the a + b grade sperm rates of the ascorbate 300 micromol/L, CAT 200 U, and CAT 400 U groups were all higher than that of the control group (all P < 0.05), however, the levels of reactive oxygen species (ROS) of the ascorbate 300 micromol/L, CAT 200 U, and CAT 400 U groups were 30 +/- 13, 30 +/- 11, and 30 +/- 11 respectively, all significantly lower than that of the control group (37 +/- 17 , all P < 0.05). The viable recovery rates of the ascorbate 300 micromol/L , CAT 200 U, and CAT 400 U groups were 67% +/- 14%, 68% +/- 14%, and 69% -/+ 15% respectively, all significantly higher than that of the control group (59% +/- 10%, all P < 0.05). (2) The TD% levels of the ascorbate 300 micromol/L, CAT 200 U, and CAT 400 U groups were 41% +/- 4%, 40% +/- 7%, 40% +/- 6%, all similar to that of the raw semen (all P > 0.05), but significantly lower than that of the control group (46% +/- 6%, all P < 0.01). The OTM levels of the ascorbate 300 micromol/ L, CAT 200 U, and CAT 400 U groups were 7.7 +/- 1.2, 7.5 +/- 1.6, and 7.8 +/- 1.9, all similar to that of the raw semen (all P > 0.05), but significantly lower than that of the control group (10.1 +/- 3.1, all P < 0.01) too. The TD% and OTM levels of the other groups were all significantly higher than that of the raw semen (all P < 0.01), but not significantly different from those of the control group (all P > 0.05). (3) ROS was significantly negatively correlated with the motility in all groups (P < 0.05 or P < 0.01). Apart from the ascorbate 600 micromol/L group, the TD% and OTM of the other groups were all significantly positively correlated with the ROS (P < 0.05 or P < 0.01). Supplementation of ascorbate or CAT reduces the level of ROS that induces sperm nuclear DNA damage, and improves the human sperm quality in the process of freeze-thawing.